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(54) SOUD-STATE IMAGE PICKUP DEVICE AND DFUVING METHOD FOR THE SAME 

(57)Abstract: 

PURPOSE: To reduce noise and to reduce power 
consumption by providing plural steps of a shift register and 
a circulation loop for connecting the input to the first step 
and the output from the final step of the plural steps of a 
shift register in a vertical charge transfer element driving 
circuit. 

CONSTITUTION: Signal charges transferred in vertical 
charge elements 1 30, 230 and 330 are temporarily stored in 
storage gates 1 40. 240 and 340 and transmitted to a 
horizontal charge transfer element 500 while controlled with 
the transfer by storage control gates 1 50, 250 and 350. A 
preamplifier 600 generates a voltage signal corresponding to 
the amount of a signal charge outputted from the element 
500. and the signal charge is outputted to the outside. A 
picture element sequence selecting circuit 800 is composed 
of shift registers and a driving circuit 900 for the vertical 
charge transfer elements applies the clock signal of drive to 
the respective gate electrodes of the elements 130. 230 and 
330. The circuit 900 is set by an initializing circuit 1000 for 

vertical charge transfer element drive for initialization and the output from the final step of the 
circuit 900 and the first step of the circuit 900 are connected by circulation loop wiring 1 100. 
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(3) Japanese Patent Application Laid-Open No. 08-237551 (1996) 

"SOLID-STATE IMAGE DEVICE AND DRIVING METHOD THEREOF" 

The following is an English translation of an extract of the above application. 

5 The present invention relates to a solid-state image device which performs reading 

every one line or a pair of horizontal lines, and a method of driving the same. A vertical 
charge transfer element driving circuit 900 mounted on the solid-state image device 
comprises an initial state setting circuit 1000 for setting an initial state of a shift register 
constituting the vertical charge transfer element driving circuit 900 and a circulation loop 
10 1100 for connecting the output from the final step of the shift register and the input to the 
first step of the shift register. 
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(57) [SiKj] 

c«fiS] i-osfc«iffl(07icJF7'C>sccs;?cwrH 
^icm^^titc^wM^m^j-mamis 9 0 0 ^ 

Sitm?3f«^I^TIES6SSS9 0 0 ^mm^i'^y h U-i^ 
X^f (0*7]««SI*i9:3c-rSlOT*i<^!^!©ElBS 1 0 0 0 <t 

l^b-:?" 110 0 i:m^tc. 
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tdia. 1 ffl©*^7 -r >s«:36*iaiSK:§S3 ti^tii^m 
m 5 n -s >f > /■< - k: J: «3 se*i^BS 3 n 4 ai^s© 

SgiaSI51i!8?:{ix./cCi*!^tt-5»^ 1 tcfBig© 
[i93j»S3] CDS©*!. I^iof Of 

^2 © f- 7 7 T y- h ccsigssngai 2 © h 7 

7 r y- h {c J: 13 mifa» 1 ©-/ 5'®tb:b*SA**ij 

tmS3£llSS*5 F7>i^;^d?*i6«fiSSn. Sh7>i^ 
^^^J©— S§*«HtriE->7 F U>?7.ir©mi© h v>;^7r 

y-h£»i©-r>'-t-afK:«i^sn. <fe©— ^jj^^^^ 

^©^ffi^fllSPT-Sy- F-3!»l03©d?n i'Klgli^S 
->7 huyx*©^^. a^-rSil>;^j:< <!:4>2S©v'7 

h us;'x3({c<ito-5i/7 h ui>x^?jgjKgtfc^iis:Sl5]SS© 
ifi. f60©©->7 h Ui;;^dJ©->7 I- uv>:^9VmtKM 

[iS*a5 } SS^b-T-ix:. i^7 h Ui^;;^ $©Milt^ 

tclElS©@i«i^*^. 

[^^6 ] '>7 h uv!;^ i'©Mi3t«ai%iS:S-r4''< 
^? - > ^ffiJgJi' - 7'i1-©llg8* i^^Jjt^ tcaboymm^ 
Wfi. «^JU-:^«:S:it/c^ l ©MOS h7>i^:^5' 
i. ^1©M0S h7>-:^;^5'<t^'>7 h wi^;^^© 
»]SA^ i ©pa {CS;W hin^'S^tf^ h<D'<ii-->Kti'kU 
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Ca*S 8 ] >'7 h ui>>^ $ ©se©Hl:^*3fe^J{c^> 
®— :^r©tb**laiHS'7 i-by;^if|*g©-('>>'< 
- 5» J: D fga6t6*©:;«c t c» > -"n'- $ a/clJ^'f v 7 t 

i»-rn*> 1 ^K:i3ig©B»lS«S^^. 
[it*^ 9 ] •>7 h ;^ a? ©#e:©ai:*3*3£^J«:^ 

mMM^mmT-icm^a § *ifcM#mi^*'Xe©eii:m 
?5eiis^K^-rsfcj6©Mi:msfis^^y- k-- 
tiiti-r^ c t ^msittim^m i nms ©i>-rn*^ i 

I 0 ] ^os©s^7 h uv>:^.it<D^JJtmm)^ 
-7'-cM.^$n5.ai|i§S©->7 hui;;^5«{c*s(,»t:. 
^g©i/7 h Ui?y^$©4it?&$^©{cEgSnfc-r> 
ys- $©|ga6eg:^3*i. f6©«S©i'7 f- Ui?:X 5r©^n 

©@f*lgl^s^^. 

I I ] 4ai9©v'7 1- ui^x ^<DX:fi^^m)i' 
-:/-c«iK3n^Si^ia©2^7 h ui;;^a?cc*ji,>T, ^ 

^'©f^K:^^ $ J: 0 |gJ^tItE*©iSt>.'^• -j 7 

T «rffli>fc c t ^^mt-t^mmm 1 7!»s 9 ©t-^-rtx*^ 

1 ]®K:iB4g©@<«l^^^. 

c if ^ 1 2 } ^fe^mg*! 2 y:7c«:is?tj ufc^fet^mii 
fcsfts^fc^^t?* -c . -M^^mmmmn tc i ^ 

7 T y- h cc^^S ti-5 -r ^-tc J; 0 SSA^It 

fiSSnSlS5SC©©t'7 hUi^X*. ^1^7 

gl//c5fet^?tbS©fi^© 2 ^<D^<D>? P 7 3 
50 C^3?^ 1 3 ] SiS^lteill^^S4llffi©Si[^(t 
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ymiiim<Dimi(o 2 i^o^cD^ vwj>7.^ ^a^jccg 

tc 1 **/ci± 1 SOtK^^ -Y>«tc3fet^^mgtcSa$ n 
.^:r<!:^ SK<Di/7 hu-:/;^^ CD h -7^:^:7 r^- hi 

h ui;^;^!$?©ll2cDY>/<-tS^otti:^oo-:fr^. 
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1 7 CDC^-rn^P 1 aoclBS(D@«:^^^lgltb* 
[000 1] 

imM±<Dmm^m) commit. ^^iiimi^2'.X7c^ 

[0002] 

[vt^nwi] mis\t. mz.\tm^me 3 ~ 3 s s 6 

6-^^^lKlf£I EEE Journal of So 
lid State Circuits. VOL. S 
C-2 2. pp. 1 1 24- 1 1 29k:i5^$nrCiSfi! 
3fc(DC S D (C h a r g e Sweep Devic 
e) :^<D@{«t®S^ (-{^--i^-fe>tf) (DUfSL^m 

atc^sc^-r. {f-^^mi, 9t^mm2 111-21 

18. 2211 -^2 218. 2311-^231 8;!p6. 

mMm^mm'i^z 130. 2230. 2330 h 

^>X:7Ty- h2 1 2 1-2 1 2 8. 222 1^-2 2 

2 8, 2 3 2 1-2 3 2 8CCi;0ISM*iJiai^4a^<, HiS 
^iSrteill^T (SitCCD) 2130. 2230. 23 

3 ortoci£2isnrt/-cft^mw^-^agtcsay- h 

2 1 40. 2 2 40. 23 4 0-CgaO. SS^- h 2 
1 4 0. 2 240. 234 0f)^h7i^W-mmm^mT'<yi<^ 
30 C D ) 2 5 0 0 -^<t. ft-^m<§ftigmSiJ®y- h 2 
1 5 0. 2 2 5 0. 2 35 0«:j:(3fei^IJaJ§n€». 7k 

W'm^^m^2 5 0 075i6ffi:^$nr< ^ff^s^cD 
atcfSDT. :fvr>zf2eoo\tmE.mn^^^L. 

m;^2 7 0 0 sn-S. ili^5»jSiR[Hl?S2 8 0 0{Xi^y h 

[^iyx^ti^f^mj&^ti. miMM^^mi^(Dmm^m2 

9 0 0«Siim?§f^illS^2 1 3 0. 22 3 0. 23 3 

[0 003] 01 7«. K^JStRlElSSi: h-7>x:7T 

IRISSS2 8 0 0(DSe2 8 0 1 - 2 8 0 8 iiO^^*: WJO 
h^>X7Ty-h2 1 2 1-2 1 28. 2221-2 
22 8. 232 1-2 32 8 i^SISnr 1^ m 
tf. liiS?fJSS?lHlS§2 8 0 1 . f ^ly:^-y 7^-^21 
21. 2221. 2321 :;&«JBtCgSS3nTC^^o 

[ 0 0 0 4 ] a 1 8 . m&'mm^^'f-mmm^tm 
0(ctei^-c. mmmn^m^mW}mm2. 9 0 o<Dse 

2901-2908 {tm.m^^:^^2. 13 0. 22 
50 3 0. 2 3 3 0<DS^r- hme2 1 3 1 --2 1 3 8. 2 
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2 3 1-223 8, 2 33 1-2 33 ScDTk^^r^ficM 

ss:mi5SiiSdF^i!ii5iis<z)2 9o 

y-hm@2 1 3 1. 22 3 1. 23 3 1%SS£L/. C 

[0005] i>:ec«ifgtcocirgsi§-r la i 9 ti. s 
arfes, Htcfei^r. aifi^^raifir* 2 8 o 1—0 

2 8 0 8 «-eti^nS 1 7 CC*5tt -SS^JiSiRlHl^S 
©2 8 0 I'-^^^^im&t^t^Xivtf^WsX^XX.^ 
^ft-i-tia 1 6 CCfcC^f -SSS^^- h 2 1 4 
0. 2240. 234 OWliStill^Mt/iiaSOS*^^ 
HJ-i^Sl 7CD®^5tJSiR[HlS52 8 0 8;!p^6il^ 
5*JStR[ElK2 8 0 1 T^fS) (T^^P^iatcJiT?) 

H" L/'^;l/CC^or;5>3e>T?iP6n + iSg/)^*' H" U-^ 
[0 0 0 6 ] H2 O«01 6CDA-A* »rla<^)JJ<f->'> 

wj^m^^wmt^m-c^h. ttc 021^^20^ 
wmmmif- h . Ti^w-mMmtm^ 1 7i<i^mm^<D^ 

n 47 ^ ^ 5 > i^cDSa? >r ^ > i'T 1 -T 7 tc*fi^;t* 
^^■f ^^;i/^{i^^L/rci'2.o nccfec^r. (^»2 9 0 i 
2 9 0 8 \tmM.m^^^mmMm(D^m2 9 0 

1-290 8?5ie>^-ii6n. hm@2 131-21 
3 8«:Erifln$ti^5'a*:;^?:^uri>5. S/c. <i> S 

T. <^)sc«-^n^nsav- h 2 1 40. s«$^J^»y 

- h 2 1 5 0tcgiIn]3iiS4?n *Ht±7k^CC 

D2soo(D^(Dwmmm^~ f2i soccssssns 
y- hm@2 5 0 itcErain3ti-5^p--;i7"c«)5. mz 

OVkt. ii^5»JS!RHH2 8 0 0«:cfcOfi-^3&^h7>;^ 
:7ry-h2121-2128 CCEPta^n. ^H^tKO 

^mmm'^^mm.mmiM^^z i a otcft-^nffi^^^^s 

^7!l^6CDft#m#QS 1. QS2«. a2 0K:^r<f;^ 
f^gftf^Of^Say- h2 1 4 0CDTtcm»6nS« C(D 
fibfpcor^. 7K¥CCD25 0 0ii:IW^*ie5ttrti^o ^ 
<7kWiiEIOTCcSSy- F 2 1 4 0tcS*P>n/cfi^ 

mmt. wmmy-h2 i 5 0 ^mL-CTi^w-mw^ 

MT-iiC^^h. ycOTk^^PacCTK^CC D 2 5 0 0 . 

[0 007 ] ±aiL/ctS5fe(7>^«(i. -^n^-n^^^ n 

rii-S>h'^>:^7yy-h2 1 2 1-2 1 2 8. 222 



itfpg^8- 2 3 755 1 
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1-22 28. 2 3 2 1-2 3 2 8 
(D^- h^2 131-2138. 2231—2 23 
8. 23 3 1-^2 3 3 8*^tjlomSr«{)SL/cSffi 

[000 8] SiSm?5S^Tm8&@SS2 900 13**5 

[0 00 9] C<D@5e>'^•:§^->^i^«:^</c^?>. ±fsts 
5M?9ce:^1-@*}l«^^^rtrSi[^?Sltail^^S04 ffl 

ffi^^t?*S« 02 3 S2 2<D®t^??^ill^T 

fflL. VH (Hmfe) $/tt*VL <L^{4) a>ffl;^r[^ 
gp^D-:;i?<^i2 9 0 1 -4> 2 9 0 8^^^if^o $6 

cc. mmm(fC{tp^m^ay !:^^ir'r^c^^<m22itc 

#^S^c^<. coy- h^±rii:siBS&5i±^<i:. fgtt 

&-5ci^K:J:?3. ^Htc «ii:slgE!]«:f^ niter* 0. 
S5 >SCC K -7 Y ^[IK^J^o/c^ 2 2 tC^T<t 

[0010] ±MExmMhftm&'^^m^^An^ 

tcmmM^4x^':^tc^(Di7Uy ^^^mm^^wm 
'^At^>\^nm^\t±x<o¥-Y(Dmm^^itrho c 

[0011] mmmo^mm-rifcii>^. iiit:^?^^ 

CD|ga6:^-&5:±IBCD 4 ffi^O^ S ^ tC^ffi^ bT ^ C i 

(iC^r>x9[^i)^^\ti'r^^u7 p(oW)m^htc^. 
t (Dmmifimm b c ti-^mm^ ^ \.At^^WL t 
50 hfc^. ^^Wi^^^nr h^sL^^(oh^w^^mm<Dmw 



[0012]-:^, ggm<^^^|gati®{8o?sem 
tiit^r ^i&om^&yjmffi. 3-38 86 5 

^^m. i|?^E63 -38 866^i>fSSC«t^IEE 
EJournal of Solid State C 
ircuits. VOL. SC-22. pp. 112 
4- 1 1 2 9<DctirS^$tlTC^-5»o S2 4ttSe3fe<DB 

^^§iT.-2>7-f>«i^-/:^-ro(bJ^cC0, 

^^2 9 0 0rt-cjA3C>^-9ru^c>i£3iija^?:f5ffiT-r^<t 

[00 14] 
[0016] 

[^S^^£ftT^>fca?)0^e] if3esio^?gcc^5@ 
3t«lffl§;55 2>X7cCCi2?»JL//c7fe^ti5§T 
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SIS -r >/^- :5? (C J: ^) S©3&s^3 n^ffl^gOi^ 
[0017] K*^20^?gcc^to-5H(*}g^T«. 

[0018] m^'m3(o^m(>c^t>^mt^i&^^i^t. 

a^;i:7raii{^T'5llicoh'5>;^:7ry-h, S^icd 
h7>:^7Ty-hCC}g^$ti^SlCD-<>^^-:$^. H 
2©^D!? ^'Ca&f^-r^S20h^>X:7Ty- R 

20 >iy:!^^(0—mf)m^^i^y h Uv^^^^Ol^lOh ^>:^ 

[0019] m^mA(o^mci^^f^^m»m^m^^t. 
fSi^n^^uv ^^>^^•^->cDl-t^-i'^;^^«fiS;■r5alK 

f&(D^(Diyy V\^Vy.^<Diyy V\yV7.^mm. 
B§S5apl3SOS^T- 1 i3:^nc S mffitcjg^ 3 ti C i 5: 

[0020] ft3|c]S5<D^B^(cO^^:>^attflg^^^«, 

"ismmw&^Vf ^ ^ - > ^ gig - :/5i-©iHiss?:»^ 6 

[0 02 1 ] l9*]S6<^0^CcC&t>^@t*Jg^^«. 

^ >'S ^ - > %{iiS;i/- :7'5^©I51K?&^ 6 A:t!"r h tc^o^ 

[0022] 7 <7)^?«(C^t>5@»M^^i^«. 

a*3i6^*5c^r. Ji-gp;?p6A:^sn4cD>''i^''->iiy 
50 fmM^^^-y^mi^^ct^mMr^i><Dv$>h. 
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[0023] 8 (D^qBtC^t>S@^^^«. 

[0024] 9 ommkc%iD^mpmMM'f-\'s.. 
[0025] it*3s 1 0 (D^mf>c%t>i>mwis^^m^ 

[0026] 1 1 <Dmm^mt>hmim^^^ 

[0027] m^Sm 1 2C0^H^CC^^t>^@ttJi®i^T- 
^J. 3fc=^a§:;!?5 2;X7ct<liB?tJufc3lc^ttigTU'<i. 17 

h cc^s ti^> >>'^'- a? cc J: 0 ss5&^«/s s n^a^ 

Sfe^r*-:>-C. il>^f < <i:4>Sii::&l^^lHgL//c3l£«iai 
[0028] 1 3<D^^^^C9hi^^mim^m'F 

ifi. iseK§tcls«^3tircs>^ h ^s;^;:^$coffia(l^^^?- 



5) :^gi^8-237 55 1 

10 

[002 9] it*^ 1 Aomm^m^^mwm^m'^ 
^mm:i^fc%^^^<D^<02^<m.(oiyy v 

10 So 

[003 0] it*^ 1 

3fe^mg;&5 2;>:7uCci^jL/c7fe*^msru 

-en-en V -fe h LBFrsEmfiLtcgg-r sm i ox^^ ^ y^ 

w:^3^iKL/X, — :;^€:Siam^wKSI^^^c^^m$n;^cfi 

iKsn;rcffi^cDai:^?=&;iXe©i^-7 h uix;^d?fc-en^n 
iS5n/i:fife:^coHi;#a«:»]e<Ds^7 h u>?x^tcA:':3'rs 

[003 1 ] ft^ 1 6CD^B^tC^^t>2)Si*tS^^T<0 
40 l^y V\^V7.^(OKtimi^)'(z^v hTSmiOX'Tv::?' 

[003 2] if 1 l<D^^%t)^mWm!Si'm'<D 

[003 3] 19*^ 1 %<r>^myc.^^^'^w^WMi-(o 

50 5.:/tC:teti-C, Sg(DS^r? hUS^X^<Dm2CD>r>^^- 
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[00341 

tt $ -li -5 /t6?)CD 5f - > A^* S-^l-gP^ 6#K. ^» C <!: 

[0036] comm(Dm^3^%t>i>mtm^^ 

liliem 1 CD ^'^-^ ^ CDa:^:^?^ A:^$iJfflI§ tii>m2<D^ 

[0 037] c(D^m<Dm>im^^%io^wiwm^^ 

[0038] C <D^m<Om^ 5 tC<?^fc)S@t«g^^ 
SS^U-7'tCi^>' hUi^;^^<Dt/J^1l<DS^?:?f 
y s ^ - > ^® - :/$1'<DIalSS:?!p hAti-f h /cafetD^ 

CD>^*$->?r^i^gJ^— ':^l^<Di^:? h Ui^;:^^«:A^TS 

[0039] C<D%B^<Dlt*^6CC0^t>S@»!gfS^i^ 
^^:7 h Ui^X^?<D»3»itt«§*§:S^^>''!5i->^Si 
|g;l/-:/$1-<D[51S3JP6A:^T'5>/c«!>CD^^e?:. 50 
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MOS h^>i>X^<h^>':7 h Ui^^^(DV}^t}t(D 
MOS h^>S?X^i<br=^^L/c<Dr. SOE&^fiXr^ 
[0040] C (O^^on^l icC^h>S@{**i»^^- 

ti, i1-ss;!pA»A:b?ns>'N*5'-><bLr. 

h bi^;^^5^CD1[^»^t*SI^^^'^-->^ 
m\^^fc<DV. &:M(iCm^l'ity^^->'S:^B(<:^^y\'\^ 

[ 0 0 4 1 ] c (o^^om^ 8 (C^t^-SS^^^ 
i^:? hUi;^X^z(DSia<Dai:^«:4fc?iJCC»«^uyi:-:& 

m3<OrK^\*^ A ^ * Mt^^ yyr «:/r L/TgBm 
l^fS^^y- h^ai;^0/t<D"C. ^5^f^*^?>/c8?) 

h'^CDfi^Eai:t?SP ( F^-Y^^SB) t?r 

[0 04 2] CCDS?^CDii^9^^t>S@«i®^^ 

i^^' F ut>x^(DSgcDt±l:;^^at^Jtc^5'teb/c— 
<DW;^^, h^>;^r'7^'- F^/M^TSiS^^^f^^ 

[0043] C CD^fl^(Di|2ft:B 1 0 

S^S£Di>7 hUi^;^^fCD*rfi*?©{CEg$tl 

Ui;^::^ ^ CD*iD^*?S«:Eg $ ti/c >>^^'- ^ O"^^^ 

[0044] ccD%?BcDfi^ 1 1 ^mt^imwWimM 
^tj. S)t?eoi^7 hu^;^;^3^cD^tIrs^^©ociea^^^- 
/c>f ^cD^Ktcfe-^ >>'^'- 5?<i: »3iga&tg:^<Dfi[i^ 
^^'--^::7 7^ffll^/cCD'r^ SS^i/-:/^a«sST^g*&©0 

[0 04 5] ccD^BjcDit^ 1 z^%i:>hmwm.^m 

[0 046] CCD^a^<D»*^ 1 3^e^t>^H(*StP.^ 
^tj:, f2^^gtc*SS^$n:^cix7 h ^i;>>;^fESb^^'»- 
[0 04 7 ] C<Dmm<Dm^ 1 4K:0&^5@(t}t^^ 
^t*. 2^X7uCC#aSti/cfi-^m??f?:— ^^^rSt^tB 

^(DtCij^^u^couy hus?xi?^iiyrjtc}g^urlfl^ 
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[0048] c (D^mon^ 1 5 ic^ioimmsmm 

[0 05 0] C <7>^H^C7)^^ 1 7{ca&*:^^Hf2^^^ 

[0 05 1] CCO^gH^CDifi^R:^ 1 8 {C%f>^mWmBM 
[0 0 5 2] 

m@5:KSb. ^CCiE^{4?:-^x.SC<t Ketone 
jE^{4€:#^T#p S it S C t OC 

[005 3] Ji^T. m^m^^xmmt^. mwt.. ceo 
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llOa-llOx. 210a^210x. SlOa-^ 

3iox7!p6. Siam^^esis^iso. 230. 33 

10 0^th'y>>^yr^-V I 2 0 8i^l20x. 220 
a-220x. 32 0 a-3 2 0xOcJ:OISMlJiai5h 
^WM^^^ (SiSCCD) 13 0. 2 30. 

3 3 oi^Kitetsn/cfi-^m^^f^j-^s^tcgay'- h i 

4 0. 2 4 0. 3 4 0-csasn. mwmwv-hib 

0. 2 5 0. 3 5 0tCj:83|£SI^J®$*^. 

(*¥CCD) 5 0 o^i^fcBS^^^o ^^yriyV 
6 0 0^2. 7k¥ii?SS^^5 0 05&>6ai:ti3nr<s 

gP'Nai;^? 0 0 SnSo H^JiltRlHlKS 0 0 (SSt* 
20 80 0a-8 0 0 x) V\yi>7.^tf^hWSki^. 
^®wK^IS^IE«iIeISS9 0 0 (S@«9 0 0 a- 
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I'-t 1 20dif-f 5:>y«:*5i^T. 
gy-h^gl 3 0 1-1 3 2 4CCEnftll^tiS^n-^i7 
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